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Dyson–Schwinger equation treatments of the strong interaction show that the presence and importance
of nonpointlike diquark correlations within the nucleon are a natural consequence of dynamical chiral
symmetry breaking. Using this foundation, we deduce a collection of simple formulae, expressed in terms
of diquark appearance and mixing probabilities, from which one may compute ratios of longitudinal-
spin-dependent u- and d-quark parton distribution functions on the domain x  1. A comparison with
predictions from other approaches plus a consideration of extant and planned experiments shows that
the measurement of nucleon longitudinal spin asymmetries on x  1 can add considerably to our capacity
for discriminating between contemporary pictures of nucleon structure.
© 2013 Elsevier B.V. All rights reserved.1. Introduction
Since the advent of the parton model and the ﬁrst deep inelas-
tic scattering (DIS) experiments there has been a determined effort
to deduce the parton distribution functions (PDFs) of the most sta-
ble hadrons: neutron, proton and pion [1]. The behavior of such
distributions on the far valence domain (Bjorken-x > 0.5) is of par-
ticular interest because this domain is deﬁnitive of hadrons; e.g.,
quark content on the far valence domain is how one distinguishes
between a neutron and a proton. Indeed, all Poincaré-invariant
properties of a hadron: baryon number, charge, ﬂavour content, to-
tal spin, etc., are determined by the PDFs which dominate on the
far valence domain.
Recognizing the signiﬁcance of the far valence domain, a new
generation of experiments, focused on x  0.5, is planned at the
Thomas Jefferson National Accelerator Facility (JLab) [2], and under
examination in connection with Drell–Yan studies at the Fermi Na-
tional Accelerator Facility (FNAL) [3] and a possible Electron Ion
Collider (EIC), in China or the USA. Consideration is also being
given to experiments aimed at measuring parton distribution func-
tions in mesons at the Japanese Proton Accelerator Research Center
facility (J-PARC). Furthermore, at the Facility for Antiproton and
Ion Research (FAIR), under construction in Germany, it would be
possible to directly measure the Drell–Yan process from high-x an-
* Corresponding author.0370-2693/$ – see front matter © 2013 Elsevier B.V. All rights reserved.
http://dx.doi.org/10.1016/j.physletb.2013.09.038tiquarks in the antiproton annihilating with quarks in the proton.
A spin physics program at the Nuclotron based Ion Collider fAcility
(NICA), under development in Dubna, might also make valuable
contributions.
A concentration on such measurements demands that theory
move beyond merely parametrising PDFs (and parton distribution
amplitudes, too [4–6]). Computation within frameworks with a
traceable connection to QCD becomes critical because without it,
no amount of data will reveal anything about the theory under-
lying strong interaction phenomena. This is made clear by the
example of the pion’s valence-quark PDF, uπv (x), in connection
with which a failure of QCD was suggested following a leading-
order analysis of πN Drell–Yan measurements [7]. As explained in
Ref. [1], this confusion was fostered by the application of a diverse
range of models. On the other hand, a series of QCD-connected
calculations [8–11] subsequently established that the leading-order
analysis was misleading, so that uπv (x) may now be seen as a suc-
cess for the uniﬁcation of nonperturbative and perturbative studies
in QCD.
The endpoint of the far valence domain, x = 1, is especially sig-
niﬁcant because, whilst all familiar PDFs vanish at x = 1, ratios of
any two need not; and, under DGLAP evolution, the value of such
a ratio is invariant [1]. Thus, e.g., with dv(x), uv(x) the proton’s d,
u valence-quark PDFs, the value of limx→1 dv (x)/uv (x) is an un-
ambiguous, scale invariant, nonperturbative feature of QCD. It is
therefore a keen discriminator between frameworks that claim to
explain nucleon structure. Furthermore, Bjorken-x = 1 corresponds
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ﬁnal state is precisely that of the target; viz., elastic scattering. The
structure functions inferred experimentally on the neighborhood
x  1 are therefore determined theoretically by the target’s elastic
form factors.
One may contrast these favorable circumstances with the situ-
ation encountered when attempting to distinguish between PDF
computations on x  0.85. Diverse models produce PDFs with
markedly different proﬁles on this domain. However, practition-
ers then augment their computation with a statement that the
result is valid at a “model scale”; i.e., an a priori unknown mo-
mentum scale, ζ0, which is treated as a parameter. This parameter
is subsequently chosen to be that momentum-scale required as
the starting point for DGLAP-evolution in order to obtain agree-
ment, according to some subjective criteria, with a modern PDF
parametrisation at some signiﬁcantly larger scale: ζ/ζ0  10. This
procedure serves to diminish any capacity for discriminating be-
tween models. Herein, we therefore focus on predictions for PDF
ratios on x  1.
2. Faddeev equation
The connection between x = 1 and hadron elastic form fac-
tors provides a direct link between computations of a nucleon’s
Poincaré covariant Faddeev amplitude and predictions for the x = 1
value of PDF ratios [1]. The amplitude is obtained from a Faddeev
equation, which is one of the collection of Dyson–Schwinger equa-
tions (DSEs) [12]. In composing the Faddeev equation, one begins
with the dressed-quark propagator, which is obtained from QCD’s
gap equation:
S(p)−1 = iγ · p +m
+
∫
d4q
(2π)4
g2Dμν(p − q)λ
a
2
γμS(q)
λa
2
Γν(q, p), (1)
wherein Dμν(k) = [δμν − kμkν/k2]	(k2) is the gluon propagator;
Γν , the quark–gluon vertex; and m, the current-quark bare mass.
(Renormalisation is discussed elsewhere [13].) The dynamical con-
tent of the kernel in Eq. (1) is understood. The gluon propagator
may be obtained from its own gap equation; and modern studies
[14,15] show that 	(k2) is a bounded, regular, monotonic function
of spacelike momenta, which achieves its maximum value on this
domain at k2 = 0. Moreover, the dressed-quark–gluon vertex does
not possess any structure that can qualitatively alter this behavior
[16–18].
The gap equation’s solution is the dressed-quark propagator:
S(p) = Z(p2)/[iγ · p + M(p2)], (2)
where Z(p2) is the wave-function renormalisation and M(p2)
is the dressed-quark mass-function. In QCD with massless
current-quarks, any ﬁnite-order perturbative computation yields
M(p2) ≡ 0. However, a nonperturbative solution of Eq. (1) predicts
a nonzero mass function with a strong momentum dependence
[19]. This prediction is conﬁrmed by simulations of lattice-QCD
[20], so that it is now theoretically established that chiral sym-
metry is dynamically broken in QCD [21]. It follows that dressed
light-quarks are characterised by an infrared “spectrum mass” of
M(p2 = 0) ≈ 0.4 GeV =: MD , with the behaviour of perturbative
QCD recovered for p2  4 GeV2.
With a solution to the one-body problem in hand, bound-states
can be considered; and in a DSE treatment of the meson sec-
tor the focus is on symmetry-preserving analyses of the Bethe–
Salpeter equation (BSE) for quark–antiquark vertices and bound-
states [22]. The baryonic analogue is the Faddeev equation, whichFig. 1. Poincaré covariant Faddeev equation. Ψ is the Faddeev amplitude for a proton
of total momentum P = pq + pd . The shaded rectangle demarcates the kernel of
the Faddeev equation: single line, dressed-quark propagator; Γ , diquark correlation
amplitude; and double line, diquark propagator.
may be derived by considering that a baryon appears as a pole
in a six-point quark Green function, with the residue propor-
tional to the baryon’s Faddeev amplitude. The Faddeev equation
then sums all possible exchanges and interactions that can take
place between three dressed-quarks. This was ﬁrst considered in
Ref. [23], wherein a tractable simpliﬁcation was presented. Namely,
as a dynamical consequence of strong binding in the colour sin-
glet meson sector, exposed through BSE studies, it was shown [24]
that the quark + quark → quark + quark scattering matrix, Mqq ,
which appears as a component of the Faddeev equation, is ac-
curately approximated by a sum of nonpointlike quark + quark
(diquark) correlations in the colour-antitriplet channel (Eq. (A.27)
in Ref. [25]). This is an immense simpliﬁcation because it reduces
the three-body problem to an equation that is essentially two-body
in nature; viz., Fig. 1.
The preceding material highlights that diquark correlations are
not inserted into the Faddeev equation “by hand.” Their appear-
ance and importance are dynamical consequences of QCD’s strong
coupling and a further manifestation of the crucial role of DCSB
[26]. Whether one exploits this feature in approximating Mqq
in the Faddeev equation [25–32] or eschews the simpliﬁcation
it offers, the outcome, when known, is the same [33]. Empir-
ical evidence supporting the presence of diquarks in the nu-
cleon is accumulating [30,34–36]. Furthermore, these dynami-
cally generated correlations should not be confused with the
pointlike diquarks introduced in order to simplify the study of
systems constituted from three constituent-quarks [37,38]. The
modern dynamical diquark correlation is nonpointlike, with the
charge radius of a given diquark being typically 10% larger than
its mesonic analogue [39]. Hence, diquarks are soft components
within baryons.
Detailed studies of the Faddeev equation in Fig. 1 have shown
[25–32] that the dominant correlations for ground-state octet
baryons are scalar (0+) and axial-vector (1+) diquarks because,
e.g., the associated mass-scales are smaller than the baryons’
masses and their parity matches that of these baryons. Only
0+ and 1+ correlations need therefore be retained in approxi-
mating Mqq . A particular strength of the DSE approach is that
it allows one to treat mesons and baryons on the same foot-
ing and, in particular, enables the impact of dynamical chiral
symmetry breaking (DCSB), the origin of more than 98% of the
visible mass in the universe [12,21], to be expressed in the
prediction of baryon properties. Notably, the most fundamental
expression of DCSB in QCD is the momentum dependence of
the dressed-quark mass-function [19]; which has observable im-
pacts [4–6,40]. On the other hand, for processes involving probe
momentum-scales Q  MD the momentum-dependence is invisi-
ble and hence a vector ⊗ vector contact interaction, which yields
M(p2) = constant = MD via Eq. (1), provides a reliable, predic-
tive tool [26,30,32,39,41]. Herein, therefore, we compare DSE re-
sults obtained with both a realistic interaction, which produces a
momentum-dependent dressed-quark mass, and a contact interac-
tion, which gives M(p2) = MD . This enables us to highlight the
sensitivity of empirical observables to the infrared behaviour of
QCD’s running coupling.
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The connection between the Q 2 = 0 values of elastic form fac-
tors and the behavior of PDFs in the neighborhood of x = 1 has
previously been exploited in the calculation of dv/uv |x=1 [1,30].
Since similar arguments will be used herein for polarised distribu-
tions, we will recapitulate upon that analysis. The ratio dv/uv |x=1
expresses the relative probability of ﬁnding a d-quark carrying
all the proton’s light-front momentum compared with that of a
u-quark doing the same or, equally, owing to invariance under
evolution, the relative probability that a Q 2 = 0 probe either scat-
ters from a d- or a u-quark; viz., dv/uv |x1 = P p,d1 /P p,u1 . When a
Poincaré-covariant Faddeev equation is employed to describe the
nucleon, then
dv(x)
uv(x)
∣∣∣∣
x1
= P
p,d
1
P p,u1
=
2
3 P
p,a
1 + 13 P p,m1
P p,s1 + 13 P p,a1 + 23 P p,m1
, (3)
where we have used the notation of Ref. [25]. Namely, P p,s1 =
F s1p(Q
2 = 0) is the contribution to the proton’s charge arising from
diagrams with a scalar diquark in both the initial and ﬁnal state:
u[ud]⊗γ ⊗u[ud]. The diquark–photon interaction is far softer than
the quark–photon interaction and hence this diagram contributes
solely to uv at x = 1. P p,a1 is the kindred axial-vector diquark con-
tribution: 2d{uu} ⊗ γ ⊗ d{uu} + u{ud} ⊗ γ ⊗ u{ud}. At x = 1 this
contributes twice as much to dv as it does to uv . P
p,m
1 is the
contribution to the proton’s charge arising from diagrams with
a different diquark component in the initial and ﬁnal state. The
existence of a hard component in this contribution relies on the
exchange of a quark between the diquark correlations and hence it
contributes twice as much to uv as it does to dv .
It is plain from Eq. (3) that dv/uv |x=1 = 0 in the absence of
axial-vector diquark correlations; i.e., in scalar-diquark-only mod-
els of the nucleon [42]. A context for this result is provided by the
following observations: QCD predicts that at ζ  1 GeV the distri-
bution of a valence-quark behaves as [43]
qv(x)
x1∝ (1− x)3+γ , (4)
where 0 < γ 	 1 is an anomalous dimension, which grows under
DGLAP evolution to larger scales; and the elastic electromagnetic
form factor of a scalar diquark correlation behaves as 1/Q 2 for
large momentum transfers. In this case, dv/uv |x=1 = 0 entails that
dv(x) ∝ (1 − x)2uv(x) on x  1: the d-quark is sequestered within
a soft diquark correlation and therefore plays no role in hard pro-
cesses involving the proton. Moreover, the pointwise behavior of
dv(x) is plainly not that of a valence quark so there is a clear sense
in which the result dv/uv |x=1 = 0 means there are no truly-valence
d-quarks in the proton. In this case the degrees of freedom within
the proton on the far valence domain are a u-quark and a soft
scalar-diquark correlation.
It should be noted that any self-consistent solution of the Fad-
deev equation in Fig. 1 will produce a nucleon amplitude that
contains axial-vector diquark components in addition to the scalar
diquark correlation and hence dv/uv |x=1 
= 0. Indeed, the antithe-
sis of scalar-diquark-only models is dominance of axial-vector di-
quark correlations, in which case Eq. (3) produces dv/uv |x=1 = 2.
A dynamical equivalence between the scalar and axial-vector di-
quark correlations provides another special instance. In this case
P p,s1 = P p,a1 and hence dv/uv |x=1 = 1/2.
Turning toward realistic scenarios, two distinct Faddeev equa-
tion kernels were considered in Ref. [30]; viz., that connected
with the nucleon form factor predictions in Ref. [25], which corre-
sponds to the realistic case of a momentum-dependent dressed-
quark mass function, and that based upon the DSE treatmentTable 1
Selected predictions for the x = 1 value of the indicated quantities. The DSE re-
sults are computed as described herein: DSE-1 (also denoted “DSE realistic” be-
low) indicates use of the momentum-dependent dressed-quark mass-function in
Ref. [25]; and DSE-2 (also denoted “DSE contact”) corresponds to predictions ob-
tained with a contact interaction [39]. The next four rows are, respectively, results
drawn from Refs. [42,44–46]. The last row, labeled “pQCD,” expresses predictions
made in Refs. [47,48], which are actually model-dependent: they assume an SU(6)
spin-ﬂavour wave function for the proton’s valence-quarks and the corollary that a
hard photon may interact only with a quark that possesses the same helicity as the
target.
Fn2
F p2
d
u
	d
	u
	u
u
	d
d A
n
1 A
p
1
DSE-1 0.49 0.28 −0.11 0.65 −0.26 0.17 0.59
DSE-2 0.41 0.18 −0.07 0.88 −0.33 0.34 0.88
0+[ud]
1
4 0 0 1 0 1 1
NJL 0.43 0.20 −0.06 0.80 −0.25 0.35 0.77
SU(6) 23
1
2 − 14 23 − 13 0 59
CQM 14 0 0 1 − 13 1 1
pQCD 37
1
5
1
5 1 1 1 1
of a vector ⊗ vector contact interaction [39], which produces a
momentum-independent dressed-quark mass. Results from these
dynamical calculations, computed using the probability values
speciﬁed below, are listed in Table 1.
We will now deduce formulae analogous to Eq. (3) for the spin-
dependent valence-quark distributions at x = 1. To that end, con-
sider the general Faddeev amplitude in Ref. [25], which expresses
the relative-momentum dependence of quark–diquark conﬁgura-
tions within the nucleon, where the diquarks are either scalar or
axial-vector correlations: Ψ = Ψ0+ + Ψ1+ .
Recall that P p,s1 is the probability for ﬁnding a u-quark by-
stander in association with a scalar ud-diquark correlation in
the proton. Owing to Poincaré covariance, this term expresses
a sum of quark–diquark angular momentum Lu[ud] = 0 and
Lu[ud] = 1 correlations within the nucleon. With Lu[ud] = 0, the
bystander quark carries all the nucleon’s spin. On the other
hand, the Lq[ud] = 1 correlation contributes to both the parallel
and antiparallel alignment probabilities of the bystander quark:
2[ud]
Lu[ud]z =1u↓⊕[ud]Lu[ud]z =0u↑ . The relative strength of these terms
is ﬁxed by solving the Faddeev equation and expressed thereafter
in the Faddeev amplitude: Ψ0+ ∼ ψL=0 + ψL=1, so that, converting
the amplitude to probabilities,
P p,s1 = P p,su↑ + P p,su↓ ,
P p,su↑ = ψ2L=0 + 2ψL=0ψL=1 +
1
3
ψ2L=1, P
p,s
u↓ =
2
3
ψ2L=1. (5)
Following Ref. [30], one ﬁnds ψL=0 = 0.88, ψL=1 = 0 because
that treatment of the contact interaction produces a momentum-
independent nucleon Faddeev amplitude. On the other hand, the
Faddeev equation used in Ref. [25], based upon a momentum-
dependent dressed-quark mass function, yields ψL=0 = 0.55,
ψL=1 = 0.22. (These values were computed by combining results
in Refs. [25,27].)
The probability for ﬁnding a quark bystander in association
with an axial-vector diquark correlation in the proton is P p,a1 .
In this case the bystander quark can be either a u- or d-quark.
Confronted with the fact that the presence of axial-vector di-
quarks entails that the proton’s Faddeev amplitude expresses S-,
P - and D-wave quark–diquark orbital angular momentum correla-
tions, one might become confused when attempting to determine
the association between these components and the parallel vs.
antiparallel alignment probabilities of the bystander quark. The an-
swer is simple, however. It does not matter which Lq{qq}-wave one
considers, one must only couple Lq{qq} and J {qq} to a total an-
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for the bystander quark, yields a spin-up proton. This means that
Lq{qq} + J {qq} must be either |J ,Jz〉 = |1,1〉 or |1,0〉. Accounting
now for both the ﬂavour and angular momentum Clebsch–Gordon
coeﬃcients, one arrives at
P p,au↑ =
1
9
P p,a1 , P
p,a
u↓ =
2
9
P p,a1 ,
P p,ad↑ =
2
9
P p,a1 , P
p,a
d↓ =
4
9
P p,a1 . (6)
The two DSE interactions under consideration herein yield, respec-
tively, P p,a1 = 0.25, 0.22 [25,30].
The remaining possibility is the mixed conﬁguration, associated
with P p,m1 , which describes the probability of scalar-axial-vector
diquark mixing. As noted above, the hard piece of this conﬁgura-
tion contributes twice as much to uv as dv . Moreover, the quark
that leaves the scalar [ud]-diquark correlation, to join with the by-
stander and form the axial-vector diquark, has equal parallel and
antiparallel alignment probabilities. It follows that
P p,mu↑ =
1
3
P p,m1 , P
p,m
u↓ =
1
3
P p,m1 ,
P p,md↑ =
1
6
P p,m1 , P
p,m
d↓ =
1
6
P p,m1 . (7)
The DSE interactions under consideration herein yield, respectively,
P p,m1 = 0.14, 0 [25,30].
Combining Eqs. (5)–(7), we ﬁnd:
P pu↑ = ψ2L=0 + 2ψL=0ψL=1 +
1
3
ψ2L=1 +
1
9
P p,a1 +
1
3
P p,m1 ,
P pu↓ =
2
3
ψ2L=1 +
2
9
P p,a1 +
1
3
P p,m1 ,
P pd↑ =
2
9
P p,a1 +
1
6
P p,m1 ,
P pd↓ =
4
9
P p,a1 +
1
6
P p,m1 . (8)
With 	q := (P pq↑ − P pq↓ )/(P pq↑ + P pq↓ ) and standard expressions for
Ap,n1 (e.g., Ref. [45]), Eqs. (8) produce the results in Table 1. Plainly,
(−1/3) < (	d/d) < (−2/9) for 0 P p,m1  P p,a1 .
4. Experimental status Fn2/F
p
2 and d/u
The ratio of the neutron structure function, Fn2 , to the proton
structure function, F p2 , is particularly interesting. Within the parton
model, on the far valence domain:
Fn2
F p2
x1= 1+ 4(dv/uv)
4+ (dv/uv) . (9)
Thus a measurement of the neutron and proton structure functions
at large x provides a determination of the dv/uv ratio. However,
while proton and deuteron DIS data are well measured at reason-
ably high x, the extraction of the neutron structure function at very
high x from DIS data on the deuteron is problematic. The central
diﬃculty is that the extraction of Fn2/F
p
2 at high x is sensitive to
the poorly known high-momentum components of the deuteron
wave function [49].
To see this, we note that many extractions of the neutron-
proton structure function ratios have been performed [50–55].
They are summarised in Fig. 2, with the three most recent infer-
ences indicated by the points with error bars near x = 1: there
is a large uncertainty in the ratio for x  0.6. (See also Fig. 25
in Ref. [1].) New experimental methods are necessary in order toFig. 2. Fn2/F
p
2 as a function of x. Results from ﬁve extraction methods are shown
[50–55] along with selected predictions from Table 1. N.B. In all ﬁgures, DSE realistic
corresponds to DSE-1 and DSE contact to DSE-2.
place tighter constraints on the far valence domain. A primary goal
should be to empirically eliminate two of the three materially dif-
ferent theoretical predictions; viz., to unambiguously distinguish
between Fn2/F
p
2 = 1/4, Fn2/F p2 ≈ 1/2, Fn2/F p2 = 2/3. (N.B. The value
Fn2/F
p
2 = 1/4 is already being challenged empirically [56].)
In this connection, two new experiments [57,58] will focus on
providing data up to x ≈ 0.85. Since much of the uncertainty can
be traced to the poorly known short-range part of the deuteron
wave function, ψD , the JLab BoNuS Collaboration has performed
[59] an experiment where a very low energy spectator proton from
the deuteron can be detected in coincidence with a DIS event from
the neutron in the deuteron. In this way, one can restrict the data
to a region where the well-known long-range part of ψD domi-
nates the process. An interesting variant of this approach is to use
an EIC with, e.g., an 8 GeV electron beam impinging on a deuteron
beam of 30 GeV in energy. The forward going ∼30 GeV proton
would be detected at very small angles in coincidence with a DIS
event from the neutron. Simulations suggest that this should be
feasible [60].
Another method is to perform deep inelastic scattering from the
mirror nuclei 3He and 3H over a broad range in x [58,61–63]. The-
oretical calculations indicate that nuclear effects cancel to a high
degree in extracting the Fn2/F
p
2 ratio from these two nuclei. This
experiment would also be useful in determining the EMC effect in
the mass-three system [64].
Finally, parity violating DIS can avoid the problem encountered
with neutrons bound in nuclei; and, moreover, parity-violating DIS
from the proton is sensitive to the d/u ratio on x 0.7 [65].
5. Experimental status: longitudinally polarised DIS
It is evident from Table 1 that measurements of the longitu-
dinal asymmetries in DIS provide a sensitive additional constraint
on models of nucleon structure. Numerous experiments and ex-
tractions aimed at determining nucleon longitudinal spin structure
functions have been performed [66,67]
Existing measurements of Ap1 are summarised in the upper
panel of Fig. 3. They fail to discriminate between the model predic-
tions in Table 1. As indicated in Fig. 3, however, a new experiment
[68] will extend the results up to x ≈ 0.8 with a projected error
that promises to add a capacity for discrimination.
The status of existing data for An1 is shown in the lower panel
of Fig. 3. The data extend only to x ≈ 0.6 and, as evident from
a comparison with Table 1, place little constraint on descriptions
of the nucleon. New experiments proposed at JLab [69,70] are ex-
pected to provide results up to x ≈ 0.75, as indicated in the lower
C.D. Roberts et al. / Physics Letters B 727 (2013) 249–254 253Fig. 3. Upper panel. Existing and projected measurements of the proton’s longitudi-
nal spin asymmetry as a function of x (statistical errors only), along with selected
predictions from Table 1. Lower panel. Same for the neutron. N.B. We only display
An1 data obtained from polarised
3He targets.
panel of Fig. 3. They promise to enable discrimination between the
pQCD model and other predictions.
6. Epilogue
A key element in the international effort to understand how
the interactions between dressed-quarks and -gluons create hadron
bound-states, and how these interactions emerge from QCD, is
the program to chart and explain the behavior of parton distribu-
tion functions on the far valence domain. Of particular importance
are the ratios of distribution functions on x  1. Such ratios are
an unambiguous, scale invariant, nonperturbative feature of QCD
and are therefore a keen discriminator between frameworks that
claim to explain hadron structure. In this connection, our analy-
sis has stressed that empirical results for nucleon longitudinal spin
asymmetries on x  1 promise to add greatly to our capacity for
discriminating between contemporary pictures of nucleon struc-
ture.
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